An outer membrane protein (OmpA) of Escherichia coli K-12 undergoes a conformational change during export.
Pulse-chase experiments were performed to follow the export of the Escherichia coli outer membrane protein OmpA. Besides the pro-OmpA protein, which carries a 21-residue signal sequence, three species of ompA gene products were distinguishable. One probably represented an incomplete nascent chain, another the mature protein in the outer membrane, and the third, designated imp-OmpA (immature processed), a protein which was already processed but apparently was still associated with the plasma membrane. The pro- and imp-OmpA proteins could be characterized more fully by using a strain overproducing the ompA gene products; pro- and imp-OmpA accumulated in large amounts. It could be shown that the imp- and pro-OmpA proteins differ markedly in conformation from the OmpA protein. The imp-OmpA, but not the pro-OmpA, underwent a conformational change and gained phage receptor activity upon addition of lipopolysaccharide. Utilizing a difference in detergent solubility between the two polypeptides and employing immunoelectron microscopy, it could be demonstrated that the pro-OmpA protein accumulated in the cytoplasm while the imp-OmpA was present in the periplasmic space. The results suggest that the pro-OmpA protein, bound to the plasma membrane, is processed, and the resulting imp-OmpA, still associated with the plasma membrane, recognizes the lipid A moiety of the lipopolysaccharide. The resulting conformational change may then force the protein into the outer membrane.